TIME OF RUN 12:08:37.2
DATE OF RUN 01/08/99
INPUT FILE NAME: 25-coé6-r.inp

OUTPUT FILE NAME: 25-cobé-r.out

ACKNOWLEDGEMENT OF GOVERNMENT SPONSORSHIP AND

LIMITATION OF LIABILITY

This material resulted from work developed under U.S. Department of
Energy, Office of Environmental Restoration and Waste Management,

DOE Field Office, Idaho, Contract Number DE-ACQ7-7€IDQ1570.

This material is subject to a limited government license:

Copyright 1993, EG&G Idaho Inc., Idaho National Engineering Laboratory,
all rights reserved. Neither the United States nor the United States
Department of Energy, nor any cf their employees, makes any warranty
expressed or implied, or assumes any legal liability or

responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product or process disclesed, or represents that
its use would not infringe on privately owned rights. Subroutines GOLDEN,
QSIMP, QGAUS, and TRAPZD are Copyvright (C) 1992, Numerical Recipes
Software. Reproduced by permission from the book, Numerical Recipes,

Cambridge University Press.
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* *
* This output was produced by the model: *
* *
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* GWSCREEN *

* Version Control Copy, Version 2.4a *
* A semji-analytical model for the assessment *
* of the groundwater pathway from the leaching *
* of surficial and buried contamination and *

* release of contaminants from percolation ponds *

* 02-28-95 *
* Arthur S. Rood *
* Idaho National Engineering Laboratory *
* EG&G Idaho Inc. *
* Subsurface and Environmental Modeling Unit *
* PO Box 1625 *
* Idaho Falls, Idaho 83415 *
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>»>> TITLE OF PROJECT:

"Co-60, ARA-25, risk' TITLE

GAUSSIAN QUADRATURE SOLUTION

MODEL OPTIONS

IMODE: 2

KFLAG: 1 (0)CONC VS TIME; {1)PEAK CONC AND LIMITING SOIL CONC

IMODEL:1 (1) SURF CR BURIED SOURCE; (2)POND SOURCE; (3) TABULATED SOURCE
FUNCTION

ITYPE: Q0 (0) VERT AVG; (1) NON-VERT AVG; {2) AVG FROM 0 TO ZD
»>>>»> INPUT DATA

A AR A S S AL EERRERE NS S S SR RESA R SRS EXER R EEE SRR ER R R RS RS AR EREE LR SN EER
NUMBER OF RADIOACTIVE PROGENY 0

LENGTH OF SOURCE PARALLEL TO GW FLOW (m) 7.30E+00Q
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WIDTH OF SOURCE PERPENDICULAR TO GW FLOW (m)}
THICKNESS OF SOURCE (m)

PERCOLATION RATE (darcy vel m/y)

VOLUMETRIC WATER CONTENT IN SOURCE
VOLUMETRIC WATER CONTENT IN UNSATURATED ZONE
BULKX DENSITY AT SOURCE ({(g/cm**3)

SORPTION COEFFICIENT AT SQURCE {ml/g)

BULK DENSITY IN UNSAT ZONE {(g/cm**3}
UNSATURATED ZONE THICKNESS (m)

SORPTION COEFFICIENT IN UNSAT ZONE (ml/g)

OPTICONAL LOSS RATE CONSTANT FOR SOURCE (y**-1)

INITIAL MASS OR ACTIVITY (mg or Ci)
MOLECULAR WEIGHT (g/mcle)

SOLUBILITY LIMIT (mg/L)

HALF-LIFE(S) OF CONTAMINANT AND PROGENY (vy)
BULK DENSITY OF AQUIFER (g/cm**3)
PORCSITY OF AQUIFER

SORPTION COEFFICIENT (S} IN AQUIFER (ml/g)
DISPERSIVITY X DIRECTION (m)
DISPERSIVITY Y DIRECTION (m}
DISPERSIVITY Z DIRECTION (m)

PORE VELOCITY (m/y)

WELL SCREEN THICKNESS (m)

DISTANCE TO RECEPTOR ALONG X AXIS (m)}
DISTANCE TO RECEPTOR ALONG Y AXIS (m}
DISTANCE TO RECEPTOR ALONG Z AXIS ()

RADICLOGICAL CARCINOGENIC SLOPE FACTOR (1/Ci)

UNITS OF CONTAMINANT
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4.90E+00

1.50E+00

1.00E-01

4.10E-01

4.10E-01

1.50E+00

1.00E+01

1.90E+G0Q

5.80E+00

1.00E+00C

0.00E+00

1.58E-04

6.00E+01

1.C0E+06

5.27E+00

1.90E+00

1.00E-01

1.00E+00

©.00E+00

4.CO0E+00

1.C00E+00

5.70E+02

1.50E+01

3.65E+Q0C

0.00E+00

0.00E+00

1.90E+01

Ci
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LIMITING SOIL CONCENTRATION CALCULATION
>>> INITIAL ACTIVITY CONVERTED TO MASS (mg) 1.40E-04

>>> VALUES CALCULATED IN SQURCE SUBROUTINE

[IEEEESLERE SRS R RS R TR R R R AR E R R R SR sttt Rt Al SR RS

LEACH RATE CONSTANT (1/v) 4.3262E-03
UNSATURATED PORE VELOCITY (m/vy) 2.4390E-01
DECAY CONSTANT(S} (l/y) 1.3153E-01
RETARDATION FACTOR(S) (SATURATED)} 2.0000E+01
RETARDATION FACTOR ({UNSATURATED) 5.6341E+00
SOLUBILITY LIMITED MASS (mg) 8.2682E+11
SOLUBILITY LIMITED ACTIVITY (Ci) 9 .3558E+11
TRANSIT TIME IN UNSAT ZONE (years) 1.3398E+02

FRACTION DECAYED DURING UNSAT TRANSPORT 1.0000E+00
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>>> EXPOSURE DATA FOR LIMITING SCIL CONCENTRATION

[ZEE TR RN EFEEEESEI RS EERERRARE AR R RS R KRR R R Rl S &kt i k)

INTEGRATION TIME {(years) 30

BODY WEIGHT (kg) 7.000E+01
AVERAGING TIME (days) 2.550E+04
WATER INTAKE RATE (L/d) 2.000E+00
EXPOSURE FREQUENCY {days/vear) 3.500E+02
EXPOSURE DURATICN {years) 3.000E+01
RADIOLOGICAL DOSE LIMIT (rem/y) 4.000E-03
CARCINOGENIC RISK CRITERIA 1.0C00E-04
HAZ2ARD QUOTIENT 1.C00E+0Q0
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»>> RESULTS OF CALCULATIONS

Hk ok kk ok k R R Kk kk kN kKA Ahhhkk ko k ok ko k ko krhkk ko hk khk ok ko

CARCINOGENIC RISK CALCULATION FOR RADIONUCLIDES

MAXTIMUM GW CONCENTRATION FOR MBR #1: 7.60E-22 Ci/L

AVERAGE GW CONCENTRATION FOR MBR #1: 2.22E-22 Ci/L. RISK = 8.86E-17

MAXIMUM CARCINOGENIC RISK: 8.8B€E-17

LIMITING PARENT GROUNDWATER CONC. (Ci/L): 2.51E-10
PEAK TIME ({y): 1.350270E+02
LIMITING SOIL CONCENTRATION (Ci/m**3): 3.324E+06
LIMITING SOIL CONCENTRATION (Ci/kg): 2.216E+03
LIMITING INVENTORY IN SOIL (Ci): 1.783E+08
LIMITING INVENTORY IN SOIL (mg): 1.576E+08
SPECIFIC ACTIVITY (Ci/g}: 1.132E+03

EXECUTION TIME ({seccnds) 0
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'Cs-134, ARA-25, risk'

1 0]

30 0
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2 1

9E2 2. 7.58E5 .41 0. 165.
4 .7E+01

3.65 0. 0.

70. 2.55e4 2. 350. 30. 4.e-3

1.0e-6

TITLE
KFLAG, NPROG
INTIME
AL, WA, THICKS
PERC, THETAS, THETAU
RHOS, ZKDS, RC2
RHOU, ZKDU
ATHALF
QI, ZMW, SL
RHOA, PHI, ARD
AX, AY, VX
THICK, DEPTH
IMODE, IMODEL
RMI,
SFACTOR
XD, YD
1.0e-4

ISOLVE, JSTART, JMAX, EPS

NTIMES
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TOPER, PNDFLX, THETAP, EVAP, WAEFT
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TIME OF RUN 12:09:03.2
DATE OF RUN 01/08/99
INPUT FILE NAME: 25-c¢sd-r.inp
OUTPUT FILE NAME: 25-csd4-r.out
ACKNOWLEDGEMENT OF GOVERNMENT SPONSORSHIP AND

LIMITATION OF LIABILITY

This material resulted from work developed under U.S5. Department of
Energy, Office of Environmental Restoration and Waste Management,

DCE Field Office, Idaho, Contract Number DE-AC07-76ID01570.

This material is subject toc a limited government license:

Copyright 1993, EG&C Idaho Inc., Idaho National Engineering Laboratory,
all rights reserved. Neither the United States nor the United States
Department of Energy, nor any of their employees, makes any warranty
expressed or implied, or assumes any legal liability or

responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product or process disclosed, or represents that
its use would not infringe on privately owned rights. Subroutines GOLDEN,
QSIMP, QGAUS, and TRAPZD are Copyright (C} 1992, Numerical Recipes
Software. Reproduced by permission from the book, Numerical Recipes,
Cambridge University Press.

2 TR R EELEEERE R E RS A RS X RS SRR SRR AR R R EREE RS,

* *
* This output was produced by the model: *
* *
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* GWSCREEN *

* Version Control Copy, Version 2.4a *
* A semi-analytical model for the assessment *
* of the groundwater pathway from the leaching *
* of surficial and buried contamination and *

* release of contaminants from percolation ponds *

* 02-28-95 *
* Arthur S. Rood *
* Idaho National Engineering Laboratory *
* EG&G Idaho Inc,. *
* Subsurface and Environmental Modeling Unit *
* PO Box 1625 *
* Idaho Falls, Idaho 83415 *

Thdkkhdkdkhkhhhhkhrddhddhhhbhhddkdkdk bk h kb dkdkohkht

>>> TITLE QOF PROJECT:

'Cs-134, ARA-25, risk’ TITLE

GAUSSIAN QUADRATURE SOLUTION

MODEL OPTICNS

IMODE: 2

RKFLAG: 1 (0)CONC VS TIME; (1)PEAK CONC AND LIMITING SCIL CONC

IMODEL:1 (1) SURF OR BURIED SOURCE; {2)POND SOURCE; (3) TABULATED SOURCE
FUNCTION

ITYPE: 0 (0) VERT AVG; (1) NON-VERT AVG; (2) AVG FROM 0 TO ZD
>>> INPUT DATA

R N R I e I e T T I I,
NUMBER OF RADIOACTIVE PROGENY 0

LENGTH OF SCURCE PARALLEL TO GW FLOW (m) 7.30E+00




WIDTH OF SOURCE PERPENDICULAR TO GW FLOW (m) 4.90E+00

THICKNESS OF SQURCE (m) 1.50E+00
PERCOLATION RATE (darcy vel m/y) 1.00E-01
VOLUMETRIC WATER CONTENT IN SOURCE 4.10E-01

VOLUMETRIC WATER CONTENT IN UNSATURATED ZONE 4.10E-01

BULK DENSITY AT SOURCE (g/cm**3) 1.50E+00
SORPTION COEFFICIENT AT SOURCE {ml/g) 5;00E+02
BULK DENSITY IN UNSAT ZONE (g/cm**3} 1.90E+00
UNSATURATED ZONE THICKNESS (m} 5.80E+00
SORPTION COEFFICIENT IN UNSAT ZONE (ml/g) 5.00E+01

OPTIONAL LOSS RATE CONSTANT FOR SCURCE (y**-1) 0.00E+00

INITIAL MASS CR ACTIVITY {(mg or Ci) 8.44E-05
MOLECULAR WEIGHT (g/mole) 1.34E+02
SOLUBILITY LIMIT (mg/L) 1.00E+06
HALF-LIFE(S) OF CONTAMINANT AND PROGENY (v} 2.06E+00
BULK DENSITY OF AQUIFER (g/cm**3) 1.90E+00
POROSITY OF AQUIFER 1.00E-01
SORPTION COEFFICIENT(S} IN AQUIFER {ml/g) 5.00E+01
DISPERSIVITY X DIRECTION (m) 9.00E+00
DISPERSIVITY ¥ DIRECTION {m) 4.00E+00
DISPERSIVITY Z DIRECTION (m) 1.00E+00
PORE VELOCITY (m/y} 5.70E+02
WELL SCREEN THICKNESS (m) 1.50E+01
DISTANCE TO RECEPTOR ALONG X AXIS {m} 3.65E+00
DISTANCE TO RECEPTOR ALONG Y AXIS (m} 0.00E+00
DISTANCE TO RECEPTOR ALONG Z AXIS {m) 0.00E+0Q0

RADIOLOGICAL CARCINOGENIC SLOPE FACTOR (1/Ci) 4.70E+01

UNITS OF CONTAMINANT Ci
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LIMITING SOIL CONCENTRATION CALCULATION
>>> JINITIAL ACTIVITY CONVERTED TO MASS (mg) 6.51E-05

>>> VALUES CALCULATED IN SOURCE SUBROUTINE

o o e o de e vk ok de de de ke e de ke ok e dr v ak o ke ok e ok ok o e 9 T e v ko e vk e gk ok ke 9 o gk ok e o e e

LEACH RATE CONSTANT (1/vy) 8.8840E-05
UNSATURATED PORE VELOCITY (m/v} 2.4390E-01
DECAY CONSTANT (S) (1l/v) 3.364BE-01
RETARDATION FACTOR(S) {(SATURATED) 9.5100E+02
RETARDATION FACTOR (UNSATURATED) 2.3271E+02
SOLUBILITY LIMITED MASS (mg) 4.0263E+13
SOLUBILITY LIMITED ACTIVITY (Ci) 5.2188E+13
TRANSIT TIME IN UNSAT ZONE (years) 5.533BE+03

FRACTION DECAYED DURING UNSAT TRANSPORT 1.0000E+00
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>>> EX¥POSURE DATA FOR LIMITING SOIL CCONCENTRATION

I XTIXTEEEYESYERE SRR AR RS R RARS R XSRS R AR AR At sl s )

INTEGRATION TIME (vyears) 30

BODY WEIGHT (kg) 7.000E+01
AVERAGING TIME (days} 2.550E+04
WATER INTAKE RATE (L/d) 2.000E+00
EXPOSURE FREQUENCY (days/year) 3.500E+02
EXPOSURE DURATION (years} 3.000E+01
RADIOLOGICAL DOSE LIMIT (rem/y) 4.000E-03
CARCINOGENIC RISK CRITERIA 1.000E-04
HAZARD QUOTIENT 1.0C0E+00
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>>> RESULTS OF CALCULATIONS
R L L L IR A I T I I
CARCINOGENIC RISK CALCULATION FOR RADIONUCLIDES

MAXIMUM GW CONCENTRATION FCR MBR #1: 4.40-234 Ci/L

AVERAGE GW CONCENTRATION FOR MBR #1: 9.16-235 Ci/LL RISK
MAXIMUM CARCINOGENIC RISK: 9.04-229

LIMITING PARENT GROUNDWATER CONC. (Ci/L): 1.01E-10

PEAK TIME (¥): 5.535852E+03
LIMITING SOIL CONCENTRATION (Ci/m**3): 1.739+218
LIMITING SOIL CONCENTRATION (Ci/kg}: 1.159+215
LIMITING INVENTORY IN SOIL (Ci): 9.332+218%
LIMITING INVENTORY IN SOIL (mg): 7.200+219

SPECIFIC ACTIVITY (Ci/g): 1;296E+03

NOTE: THE LIMITING SOIL CONCENTRATION OF 1.159+212 Ci/g
EXCEEDS THE SPECIFIC ACTIVITY OF THE NUCLIDE.

WARNING !!! THE LIMITING SOIL MASS OF 7.200+219 mg

EXCEEDS THE SOLUBILITY LIMITED SOURCE MASS OF 4.026E+13 mg

EXECUTION TIME (seconds) 0
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'Cs-137, ARA-25, risk'

1 0

30 0

7.3 4.9 1.5

0.1 .41 .41

1.5  500. 0.

1.8 50.

30.2

3.64E-02 137. 1.0e6
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9 4. 1 570.0

15.0 5.8

2 1

SE2 2. 7.58E5 .41 0. 165.
3.2E+01

3.65 0. 0.

70. 2.55e4 2. 350. 30. 4.e-3

1.0e-6

TITLE
KFLAG, NPROG
INTIME
AL, WA, THICKS
PERC, THETAS, THETAU
RHOS, ZKDS, RC2
RHOU, ZKDU
ATHALF
QI, ZMW, SL
RHOA, PHI, AKD
AX, AY, VX
THICK, DEPTH
IMODE, IMODEL
RMI, TOPER, PNDFLX,
SFACTOR
XD, YD
1.0e-4
ISOLVE, JSTART, JMAX, EPS

NTIMES
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TIME OF RUN 12:09:21.0
DATE OF RUN 01/08/99
INPUT FILE NAME: 25-c¢s7-r.inp

OUTPUT FILE NAME: 25-c¢s7-r.out

ACKNOWLEDGEMENT OF GOVERNMENT SPONSORSHIF AND

LIMITATION OF LIABILITY

This material resulted from work developed under U.S. Department of
Energy, Office of Environmental Restoration and Waste Management,

DOE Field Office, Idaho, Contract Number DE-ACO7-76ID01570.

This material is subject to a limited government license:

Copyright 1993, EG&G Idaho Inc., Idaho National BEngineering Laboratory,
all rights reserved. Neither the United States nor the United States
Department of Energy, nor any of their employees, makes any warranty
expressed or implied, or assumes any legal liability or

responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product or process disclosed, or represents that
its use would not infringe on privately owned rights. Subroutines GOLDEN,
OSIMP, QGAUS, and TRAPZD are Copyright (C) 1992, Numerical Recipes
Software. Reproduced by permission from the book, Numerical Recipes,

Cambridge University Press.

P 3 F T3 21 R e i e e e

(AR RS RS RS R AR R RRR RS R Rl RaRREaRtlls Rl SRl

L *
* This output was produced by the model: *
* *
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* GWSCREEN *

* Version Controcl Copy, Version 2.4a *
* A semi-analytical model for the asgessment *
* of the groundwater pathway from the leaching *
* of surficial and buried contamination and *

* release of contaminants from percclation ponds *

* 02-28-95 *
* Arthur S. Rood *
* Idaho National Engineering Laboratory *
* EG&G Idaho Inc. *
* Subsurface and Environmental Modeling Unit *
* PO Box 1625 *
* Idaho Falls, Idaho 83415 *

LA AR AR AR SR SR A SRL SRS SRRl R RSl RSRE S SR ]

»>>> TITLE OF PROJECT:

'Cg~137, ARA-25, risk' TITLE

GAUSSIAN QUADRATURE SOLUTION

MCDEL OPTIONS

IMODE: 2

KFLAG: 1 (Q)CONC VS TIME; (1)PEAK CONC AND LIMITING SCOIL CONC

IMODEL:1 (1) SURF OR BURIED SOURCE; (2)POND SOURCE; (3) TABULATED SQURCE
FUNCTION

ITYPE:0 (0) VERT AVG; (1) NON-VERT AVG; (2) AVG FROM 0 TO ZD
>»> INPUT DATA

R R R R R R R R S A E R R R PR R R R R R E LR R LR EEEE AR RRSERERE R R R R R R
NUMBER OF RADIOQOACTIVE PROGENY 0

LENGTH OF SOURCE PARALLEL TO GW FLOW {m) 7.30E+00
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WIDTH OF SOURCE PERPENDICULAR TO GW FLOW (m)
THICKNESS OF SQURCE (m)

PERCOLATION RATE {(darcy vel m/y)

VOLUMETRIC WATER CONTENT IN SCURCE
VOLUMETRIC WATER CONTENT IN UNSATURATED ZONE
BULK DENSITY AT SOQURCE (g/cm¥*3)

SORPTION COEFFICIENT AT SOURCE (ml/g)

BULK DENSITY IN UNSAT ZONE (g/cm**3)
UNSATURATED ZONE THICKNESS (m)

SORPTION COEFFICIENT IN UNSAT ZONE (ml/g)
OPTIONAL 1.0SS RATE CONSTANT FOR SOURCE (y**-1}
INITIAL MASS OR ACTIVITY {(mg or Ci)
MOLECULAR WEIGHT (g/mole)

SOLUBILITY LIMIT {mg/L)

HALF-LIFE(S}) OF CONTAMINANT AND PROGENY (y}
BULK DENSITY OF AQUIFER (g/cm**3)

POROSITY OF AQUIFER

SORPTION COEFFICIENT(S) IN AQUIFER (ml/g)
DISPERSIVITY X DIRECTION {m)

DISPERSIVITY Y DIRECTION (m)-

DISPERSIVITY Z DIRECTION (m)

PORE VELOCITY (m/y)

WELL SCREEN THICKNESS {m)

DISTANCE TO RECEPTOR ALONG X AXIS {m)
DISTANCE TO RECEPTOR ALONG Y AXIS (m)
DISTANCE TO RECEPTOR ALONG Z AXIS (m)
RADIOLOGICAL CARCINOGENIC SLOPE FACTOR (1/Ci)

UNITS OF CONTAMINANT
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3.

Ci

.90E+00

.50E+Q0

.Q0E-01

.10E-01

.10E-01

.S50E+00

.00E+02

.9CE+00

.80E+00

.Q0E+01

.00E+00

. 64E-02

.37E+02

.Q0E+Q6

.02E+01

.90E+0Q0

.00E-01

.00E+01

.00E+00

.00E+00

.Q0E+00

.70E+02

.50E+0Q1

.65E+00

.00E+00

.Q0E+00

20E+01
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LIMITING SQIL CONCENTRATION CALCULATION
>>> INITIAL ACTIVITY CONVERTED TO MASS (mg) 4.21E-01

>>> VALUES CALCULATED IN SOURCE SUBROUTINE

LA AR X R R R A RE SRR R RS RARSR Rl EERE Rl R XSRS R R RS

LEACH RATE CONSTANT (1/y) 8.8840E-05
UNSATURATED PORE VELOCITY (m/y) 2.4390E-01
DECAY CONSTANT(S) (1/¥) 2.2952E-02
RETARDATION FACTOR(S) (SATURATED) 9.5100E+02
RETARDATION FACTOR (UNSATURATED) 2.3271E+02
SOLUBILITY LIMITED MASS (mg) 4.0263E+13
SOLUBILITY LIMITED ACTIVITY (Ci} 3.4819E+12
TRANSIT TIME IN UNSAT ZONE (years) 5.5338E+03

FRACTION DECAYED DURING UNSAT TRANSPORT 1.0000E+00

Pk ot At ek g o Png P A o Y Mt 2t ik s kOl P Ol Ak P B St Pk ik Sk o] Yl S P PR P Pk POk Bk d g Pt P8 Pn Mt M o et Sk e Pt PR LR Pt P B8

>>> EXPOSURE DATA FOR LIMITING SOIL CCNCENTRATICN

IR RS EE RS SRR R R ER R R AR AR RS RX R R R RS AR RS R XS R

INTEGRATION TIME (years) 30

BODY WEIGHT (kg) 7.000E+01
AVERAGING TIME (days) 2.550E+04
WATER INTAKE RATE (L/d4} 2.000E+00
EXPOSURE FREQUENCY (days/vyear) 3.500E+02
EXPOSURE DURATION {(years) 3.000E+01
RADIOLOGICAL DOSE LIMIT (rem/y) 4.000E-0Q3
CARCINOGENIC RISK CRITERIA 1.000E-04
HAZARD QUOTIENT 1.000E+00
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>>> RESULTS OF CALCULATIONS

Hhkkddkkh kR Rk Rk Ak kA kR khkk ko ko h kb ko kdk ke kk ok ko ke ok
CARCINOGENIC RISK CALCULATION FOR RADIONUCLIDES

MAXIMUM GW CONCENTRATION FOR MBR #1: 6.96E-69 Ci/L
AVERAGE GW CONCENTRATION FOR MBR #l: 6.06E-69 Ci/L RISK =
MAXIMUM CARCINCGENIC RISK: 4.0BE-63

LIMITING PARENT GROUNDWATER CONC. {Ci/L): 1.49E-10

PEAK TIME (y}: 5.547910E+03
LIMITING SOIL CONCENTRATION {(Ci/m**3): 1.665E+55
LIMITING SOIL CONCENTRATION (Ci/kg): 1.110E+52
LIMITING INVENTORY IN SOIL (Ci}: 8.931E+56
LIMITING INVENTORY IN SOIL (mg): 1.033E+58

SPECIFIC ACTIVITY (Ci/g): 8.64BE+01

NOTE: THE LIMITING SOIL CONCENTRATION OF 1.110E+4% Ci/g
EXCEEDS THE SPECIFIC ACTIVITY OF THE NUCLIDE.

WARNING i!! THE LIMITING SOIL MASS QF 1.033E+58 mg

EXCEEDS THE SOLUBILITY LIMITED SOURCE MASS OF 4.026E+13 mg

EXECUTION TIME (seconds) 0
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'Eu-152, ARA-25, risk’ TITLE

1 0 KFLAG, NPROG

30 0 INTIME

7.3 4.9 1.5 AL, WA, THICKS

0.1 .41 .41 PERC, THETAS, THETAU
1.5 650. 0. | RHOS, ZKDS, RC2
1.9 65. RHOU, ZKDU

1.36E1 ATHALF

4.0E-04 152. 1.0e6 QI, 7MW, SL

1.9 .1 65. RHOA, PHI, AKD

9. 4. 1. 570.0 AX, AY, VX

15.0 5.8 THICK, DEPTH

2 1 IMODE, IMODEL

9E2 2. 7.58E5 .41 0. 165. RMI, TOPER, PNDFLX, THETAP, EVAP, WAEFF
5.7e+0 SFACTOR

3.e5 0: 0. XD, YD

70. 2.55e4 2. 35%0. 30. 4.e-3 1.0e-4¢ 1. BW AT WI EF ED DLIM CRISK HQ
1 < i 1.0e-6 ISOLVE, JSTART, JMAX, EPS

1 NTIMES
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TIME OF RUN 12:09:39.4
DATE OF RUN 01/08/99
INPUT FILE NAME: 25-eu2-r.inp

OUTPUT FILE NAME: 25-eul-r.out

ACKNOWLEDGEMENT OF GOVERNMENT SPONSORSHIP AND

LIMITATION OF LIABILITY

This material resulted from work developed under U.S. Department of
Energy, Office of Environmental Restoration and Waste Management,

DOE Field Qffice, Idaho, Contract Number DE-AC07-76ID01570.

This material is subject to a limited government license:

Copyright 1993, EG&G Idaho Inc., Idaho National Engineering Laboratory.
all rights reserved. Neither the United States nor the United States
Department of Energy, nor any of their employees, makes any warranty
expressed or implied, or assumes any legal liability or

responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product or process disclosed, or represents that
its use would not infringe on privately owned rights. Subroutines GOLDEN,
0SIMP, QGAUS, and TRAPZD are Copyright (C) 1992, Numerical Recipes
Software. Reproduced by permission from the book, Numerical Recipes,

Cambridge University Press.
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* &
* This output was produced by the model: *
* *




* GWSCREEN *

* Version Control Copy, Version 2.4a *
* A semi-analytical model for the assessment *
* of the groundwater pathway from the leaching *
* of surficial and buried contamination and *

* release of contaminants from percolation ponds *

* 02-28-95 *
* Arthur S. Rocod *
* Idaho National Engineering Laboratory *
* EG&G Idaho Inc. *
* Subsurface and Environmental Modeling Unit *
T PO Box 1625 *
* Idaho Falls, Idaho 83415 *

LR AR SRR R LR EEEREREER Rttt sl A R AR R R

>>> TITLE OF PROJECT:

'"Bu-152, ARA-25, risk’ TITLE

GAUSSIAN QUADRATURE SOLUTION

MODEL OPTIONS

IMODE: 2

KFLAG: 1 (0)CONC VS TIME; (1)PEAK CONC AND LIMITING SOQOIL CONC

IMODEL:1 (1) SURF OR BURIED SOURCE; (2)POND SOURCE; (3) TABULATED SQURCE
FUNCTION

ITYPE:0 (0) VERT AVG; (1) NON-VERT AVG; (2) AVG FROM 0 TO ZD
>>> INPFUT DATA

R e 2 2R R R A R I S I T I
NUMBER OF RADIOACTIVE PROGENY 0

LENGTH OF SOURCE PARALLEL TO GW FLOW (m) 7.30E+00

L-70




WIDTH OF SOURCE PERPENDICULAR TO GW FLOW (m)
THICKNESS OF SOURCE (m)

PERCOLATION RATE (darcy vel m/y)

VOLUMETRIC WATER CONTENT IN SQURCE
VOLUMETRIC WATER CONTENT IN UNSATURATED ZONE
BULK DENSITY AT SOURCE (g/cm**3)

SORPTION COEFFICIENT AT SOURCE (ml/g)

BULK DENSITY IN UNSAT ZONE (g/cm**3)
UNSATURATED ZONE THICKNESS (m)

SORPTION COEFFICIENT IN UNSAT ZONE (ml/g)
OPTIONAL LOSS RATE CONSTANT FOR SOURCE (y**-1)}
INITIAL MASS OR ACTIVITY {mg or Ci)
MOLECULAR WEIGHT (g/mole}

SOLUBILITY LIMIT {mg/L)

HALF-LIFE(S) OF CONTAMINANT AND PROGENY (y)
BULK DENSITY OF AQUIFER {(g/cm**3)

PORCSITY OF AQUIFER

SORPTION COEFFICIENT(S) IN AQUIFER (ml/g)}
DISPERSIVITY X DIRECTION (m)

DISPERSIVITY Y DIRECTION (m}

DISPERSIVITY Z DIRECTION (m)

PORE VELOCITY (m/y)

WELL SCREEN THICKNESS (m}

DISTANCE TO RECEPTOR ALONG X AXIS {m)
DISTANCE TO RECEPTOR ALONG Y AXIS {m)
DISTANCE TO RECEPTOR ALONG Z AXIS (m)

RADIOLOGICAL CARCINOGENIC SLOPE FACTOR (1/Ci)

UNITS OF CONTAMINANT

L-71

Ci

.90E+00

.50E+Q0

.00E~01

.10E-01

.10E-01

.50E+00

.50E+02

.90E+00

.80E+00

.50E+01

.00E+Q0

.00E-04

.52E+02

.00E+Q6

.36E+01

.S0E+00

.00E-01

.50E+01

.00E+00

.00E+Q0

.00E+00

LT0E+0Q2

.50E+01

.65E+00

.00E+00

.00E+0QO

.70E+00
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LIMITING SOIL CONCENTRATION CALCULATICN
>>> INITIAL ACTIVITY CONVERTED TO MASS {mg) 2.31E-03

>>> VALUES CALCULATED IN SOURCE SUBROUTINE

LA S AR AR EREEA SRR RS SRRl SRR Rl Rl 2R Y RN

LEACH RATE CONSTANT (1/y) 6.8347E-05
UNSATURATED PORE VELOCITY (m/y) 2.4390E-01
DECAY CONSTANT(S) (1/v} 5.0967E-02
RETARDATION FACTOR(S) (SATURATED} 1.2360E+03
RETARDATION FACTOR (UNSATURATED) 3.0222E+02
SOLUBILITY LIMITED MASS (mg) 5.2336E+13
SOLUBILITY LIMITED ACTIVITY (Ci) 9.0583E+12
TRANSIT TIME IN UNSAT ZONE (years) 7.1868E+03

FRACTION DECAYED DURING UNSAT TRANSPORT 1.0000E+00

A ok o U Pk M Ml Akt Sk ot S S Tk O Pk Rk Bt Sl ot Bt M S Mk it ik o ok P ek b g S s Rt e Bt g g S g g g gt s S . s S S

»>>> EXPOSURE DATA FOR LIMITING SOIL CONCENTRATION

(A A RS R RS AR RS AR s R Rl s Attt iRt Sl R R S

INTEGRATION TIME {years) 30

BODY WEIGHT {kg) 7.000E+01
AVERAGING TIME {(days) 2.550E+04
WATER INTAKE RATE (L/4) 2.000E+00
EXPOSURE FREQUENCY (days/year) 3.500E+02
EXPOSURE DURATION (years) 3.000E+01
RADIOLOGICAL DOSE LIMIT (rem/y) 4.000E-03
CARCINQOGENIC RISK CRITERIA 1.000E-04
HAZARD QUOTIENT 1.000E+00

Pt Pt P Ok M o s Yok Pl AR Pt P Wl Bt P B Pt Pk Pl Pl P L 0l P P ok S Wl ok ok W ot Pl Pt e A ok U i Yt POk LR St M B St Wk St o ok k.
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>>> RESULTS OF CALCULATIONS

ey I I I I I ImInmMm I
CARCINOGENIC RISK CALCULATION FOR RADIONUCLIDES
MAXTMUM GW CONCENTRATION FOR MBR #l: 4.75-17% Ci/L

AVERAGE GW CONCENTRATION FOR MBR #1: 3.68-175 Ci/L RISK

i

MAXTMUM CARCINOGENIC RISK: 4.41-170

LIMITING PARENT GROUNDWATER CONC. (Ci/L): 8.35E-10

PEAK TIME (y): 7.195601E+03
LIMITING SOIL CONCENTRATION (Ci/m**3}: 1.692+160
LIMITING SOIL CONCENTRATION (Ci/kg): 1.128+157
LIMITING INVENTORY IN SOIL (Ci): 9.078+161
LIMITING INVENTORY IN SOIL (mg): 5.245+162

SPECIFIC ACTIVITY (Ci/g): 1.731E+02

NOTE: THE LIMITING SOIL CONCENTRATION OF 1.128+154 Ci/g
EXCEEDS THE SPECIFIC ACTIVITY OF THE NUCLIDE.

WARNING !!! THE LIMITING SOIL MASS OF 5.245+162 mg

EXCEEDS THE SOLUBILITY LIMITED SOQOURCE MASS OF 5.234E+13 mg

EXECUTION TIME (seconds) 0

" L-73
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"Eu-154, ARA-25, risk’
1 0

30 0

7.3 4.9 1.5

0.1 .41 .41

650. 0.

1.0e6

15.0 5.8
9E2 2. 7.58E5 .41 0.
S5.4e+0

3.65 0. 0.

70. 2.55e4 2.

350. 30. 4.e-3

1.0e-6

165.

TITLE

KFLAG, NPROG

INTIME

AL, WA, THICKS

PERC, THETAS, THETAU

RHOS, ZKDS, RC2

RHOU,

ZKDU

ATHALF -

QI, ZMW, SL

RHOA, PHI, AKD

AX, AY, VX

THICK., DEPTH

IMODE,

IMODEL

RMI, TOPER, PNDFLX, THETAP, EVAP, WAEFF

1.0e-4

ISOLVE, JSTART,

SFACTOR

XD, YD

1. BW AT WI EF ED DLIM CRISK HQ

JMAX, EPS

NTIMES
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TIME OF RUN 12:09:55.4
DATE OF RUN Q1/08/99
INPUT FILE NAME: 25-eud-r.inp

OUTPUT FILE NAME: 25-eu4-r.out

ACKNOWLEDGEMENT OF GOVERNMENT SPONSORSHIP AND

LIMITATION OF LIABILITY

This material resulted from work developed under U.S. Department of
Energy, Office of Environmental Restoration‘and Waste Management,

DOE Field Office, Idaho, Contract Number DE-ACQ7-761ID01570.

This material is subject to a limited government license:

Copyright 1993, EG&G Idaho Inc., Idaho National Engineering Laboratory,
all rights reserved. Neither the United States nor the United States
Department of Energy, nor any of their emplovees, makes any warranty
expressed or implied, or assumes any legal liability or

responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product or process disclosed, or represents that
its use would not infringe on privately owned rights. Subroutines GOLDEN,
QSIMP, QGAUS, and TRAPZD are Copyright (C} 1992, Numerical Recipes
Software. Reprcoduced by permission from the book, Numerical Recipes,
Cambridge University Press.
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* *
* This output was produced by the model: *
* *
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* GWSCREEN *

* Version Control Copy, Version 2.4a *
* A semi-analytical model for the assessment *
* of the groundwater pathway from the leaching *
* of surficial and buried contamination and *

* release of contaminants from percolation ponds *

* 02-28-95 *
* Arthur S. Rood *
* Idaho National Engineering Laboratory *
* EG&G Idaho Inc. *
* Subsurface and Environmental Modeling Unit *
* PO Box 1625 *
* Idaho Falls, Idaho 83415 *

P FEE RS EEE SRS LR SR AR SR RS RS XSRS SR SRR R SRR RS

>>»>> TITLE OF PROJECT:

'Eu-154, ARA-25, risk' TITLE

GAUSSIAN QUADRATURE SOLUTION

MODEL OPTIONS

IMODE: 2

KFLAG: 1 (0)CONC VS TIME; (1)PEAK CONC AND LIMITING SOIL CONC

IMODEL:1 (1) SURF OR BURIED SQURCE; (2)POND SOURCE; (3) TABULATED SOURCE
FUNCTICN

ITYPE: 0 (Q) VERT AVG; (1} NON-VERT AVG; (2) AVG FROM 0 TO ZD
>>> INPUT DATA

T L L L R AR AL E T T T T L E R TS L 2
NUMEER OF RADIQACTIVE PROGENY 0]

LENGTH OF SOURCE PARALLEL TO GW FLOW (m) 7.30E+00
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WIDTH OF SOURCE PERPENDICULAR TQ GW FLOW (m)
THICKNESS OF SOURCE (m)

PERCOLATION RATE (darcy vel m/y)

VOLUMETRIC WATER CONTENT IN SOURCE
VOLUMETRIC WATER CONTENT IN UNSATURATED ZONE
BULK DENSITY AT SOURCE (g/cm**3)

SORPTION COEFFICIENT AT SOURCE (ml/g)

BULK DENSITY IN UNSAT ZONE {(g/cm**3)
UNSATURATED ZONE THICKNESS (m)

SORPTION COEFFICIENT IN UNSAT ZONE (ml/g)}
OPTIONAL LOSS RATE CONSTANT FOR SOURCE (y**-1)
INITIAL MASS OR ACTIVITY {mg or Ci)
MOLECULAR WEIGHT {(g/mole)

SOLUBILITY LIMIT {(mg/L)

HALF-LIFE(S) OF CONTAMINANT AND PROGENY (y)
BULK DENSITY OF AQUIFER (g/cm**3)

POROSITY OF AQUIFER

SORPTION COEFFICIENT(S) IN AQUIFER (ml/g)
DISPERSIVITY X DIRECTION (m)

DISPERSIVITY Y DIRECTION (m)

DISPERSIVITY Z DIRECTION (m)

PORE VELOCITY (m/y)

WELL SCREEN THICKNESS (m}

DISTANCE TO RECEPTOR ALONG X AXIS (m)
DISTANCE TO RECEPTOR ALONG Y AXIS {m)
DISTANCE TO RECEPTCR ALONG Z AXIS ' {m)

RADIOLOGICAL CARCINOGENIC SLOPE FACTOR (1/Ci}

UNITS OF CONTAMINANT

L-77

Ci

.90E+00

.50E+00

.00E-01

+10E-01

.10E-01

.50E+00

.50E+02

.90E+00

. 80E+00

.50E+01

. 00E+00

.34E-05

.54E+02

.00E+06

.BOE+QOQ

.90E+00

.00E-01

.50E+01

.00E+0Q0

.00E+00

.00E+00

.70E+02

.50E+01

.65E+00

.00E+00

.00E+0Q0

.40E+00
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LIMITING SOIL CONCENTRATION CALCULATION
>>> INITIAL ACTIVITY CONVERTED TO MASS (mg) 8.86E-05

>>> VALUES CALCULATED IN SOURCE SUBROUTINE

de g e vk g ke ok de e ok ok e b gk o e o ok e b o e ok e v ol e g ok ke e ke ke Tk ok b T A ok v A o A o e o e ke e ok o ek

LEACH RATE CONSTANT (1/y) 6.8347E-05
UNSATURATED PORE VELOCITY (m/y} 2.4390E-01
DECAY CONSTANT(S) (1/y) 7.8767E~02
ﬁETARDATION FACTOR(S) {(SATURATED) 1.2360E+03
RETARDATION FACTOR (UNSATURATED) 3.0222E+02
SOLUBILITY LIMITED MASS (mg) 5.2336E+13
SOLUBILITY LIMITED ACTIVITY (Ci) 1.3817E+13
TRANSIT TIME IN UNSAT ZONE (years) 7.1868E+03

FRACTION DECAYED DURING UNSAT TRANSPORT 1.0000E+00

Pt P ot ok Yok St St ok Sl i Mk Nt Pk M ot Pk Nt Stk Ml ot ok 2ot ok ik Mk Uk St Pk M Pt Sk . Sk b Pk R ik Bk ke gl S B g S} Bk g Bk B gt g B

>>> EXPOSURE DATA FOR LIMITING SOIL CONCENTRATION

LA R R RS LSRR R RS AR R X R R RS R R R ER R R RS ]

INTEGRATION TIME (years) 30

BCDY WEIGHT (kg} 7.000E+01
AVERAGING TIME (days) 2.550E+04
WATER INTAKE RATE (L/d} 2.000E+00
EXPOSURE FREQUENCY (days/year) 3.500E+02
EXPOSURE DURATION (years) 3.000E+01
RADIOLOGICAL DOSE LIMIT (rem/y) 4 .000E-03
CARCINOGENIC RISK CRITERIA 1.000E-04
HAZARD QUOTIENT 1.000E+0Q0

et ot ot et Pttt et vt Pttt (ot Pt ot (et Tttt ak Sut Sl mat St et ottt P Yot Tt " ot ot Pt Lt ot Pt (o Pt P P Pk ot Pt L Pt P L
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>>> RESULTS OF CALCULATIONS

AR kA AR ARk kAR F RN R R R R RN Rk deded kA kA dek bkt ek de sk e e e o
CARCINOGENIC RISK CALCULATION FOR RADIONUCLIDES
MAXIMUM GW CONCENTRATION FOR MBR #1: 1.92-234 Ci/L

AVERAGE GW CONCENTRATION FOR MBR #1: 1.25-234 Ci/L RISK

[

MAXIMUM CARCINCGENIC RISK: 2.47-229

LIMITING PARENT GROUNDWATER CONC. (Ci/L): 5.07E-10

PEAK TIME (y): 7.193248E+03
LIMITING SOIL CONCENTRATION (Ci/m**3): 1.765+218
LIMITING SOIL CONCENTRATION (Ci/kg): 1.177+215
LIMITING INVENTORY IN SOIL (Ci): 9.471+219
LIMITING INVENTORY IN SOIL (mg): ) 3.587+220

SPECIFIC ACTIVITY (Ci/g): 2.640E+02

NOTE: THE LIMITING SOIL CONCENTRATICN OF 1.1i77+212 Ci/g
EXCEEDS THE SPECIFIC ACTIVITY OF THE NUCLIDE.

WARNING !!! THE LIMITING SOIL MASS OF 3.587+220 mg

EXCEEDS THE SOLUBILITY LIMITED SOURCE MASS OF 5.234E+13 mg

EXECUTION TIME (seconds) 0
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'Manganese, ARA-25, hazard quotient'

1 0

30 0

7.3 4.9 1.5

1.9 5

1.E38

1.14E+08 54.9 1.0eé

1.9 .1 5.

9. 4. 1.0E-9 570.0

15.0 5.8

6 1

9E2 2. 7.58E5 .41 0. 165.
1.4E-01

3.65 0. 0.

70. 1l.le4d 2. 350. 30. 4.e-3

1.0e-6

1.0e-4

TITLE
KFLAG, NPROG
INTIME
AL, WA, THICKS
PERC, THETAS, THETAU
RHOS, ZKDS, RC2
RHOU, ZKDU
ATHALF
QI, ZMW, SL
RHOA, PHI, AKD
AX, AY, VX
THICK, DEPTH

IMODE, IMODEL

RMI, TOPER, PNDFLX, THETAP, EVAP, WAEFF

RFD

XD, YD

ISOLVE, JSTART, JMAX, EPS

NTIMES
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